Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.038; wR factor = 0.088; data-to-parameter ratio = 15.4.
In the title compound, C 14 H 13 N 3 O 2 S, the dihedral angle between the thiophene and phenyl rings is 24.95 (8) . The molecular structure is consolidated by intramolecular N-HÁ Á ÁO and C-HÁ Á ÁS interactions. The crystal structure features N-HÁ Á ÁN and N-HÁ Á ÁO hydrogen bonds forming centrosymmetric R 2 2 (12) dimers, which are linked into a twodimensional network parallel to (011) with an S(6)R 2 2 S(6) motif. In addition, -stacking interactions [centroidcentroid distance = 3.7013 (12) Å ] occur between the thiophene and phenyl rings of adjacent molecules.
Related literature
For pharmaceutical and industrial applications of aminothiophene-containingg compounds, see : Inversen et al. (2000) ; Webb et al. (2000) . For the synthesis of multi-substituted thiphene compounds, see: El-Sharkawy et al. (2012) ; Huang et al. (2011) . For the crystal structure of a related compound, see: Mabkhot et al. (2013) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Data collection: CrystalClear-SM Expert (Rigaku, 2012 ); cell refinement: CrystalClear-SM Expert; data reduction: CrystalClear-SM Expert; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: WinGX (Farrugia, 2012) and PLATON (Spek, 2009). Erciyes University, Sohag University and Southampton University are gratefully acknowledged for supporting this study.
Comment
Multisubstituted thiophenes, particularly their amino derivatives which are widely used as active bio-molecules as inhibitors of several enzymes (Inversen et al., 2000; Webb et al., 2000) . Moreover, carbonitril amino thiophen containingg compounds have been used as anticonvulsant and CNS antidepressant agents (El-Sharkawy et al., 2012; Huang et al., 2011) . Based on such findings and further to our on going study in the synthesis of potential biologically active compouds, we herein report the synthesis and crystal structure of the title compound.
The bond distances and angles in the title compound ( Fig. 1 ) agree very well with the corresponding bond distances and angles reported in a closely related compound (Mabkhot et al., 2013) . In the title molecule, the thiophene and phenyl rings make a dihedral angle of 24.95 (8) 
Experimental
A solution of ethyl chloroacetate (54 ml, 5 mmol) in ethanol (20 ml) was added to a stirred solution of potassium 2,2-dicyano-1-(phenylamino)ethenethiolate (1.19 g, 5 mmol) in distilled water (20 ml) at room temperature. The reaction mixture was heated at 333 -343 K for about 2 h. The precipitated ethyl 3-amino-4-cyano-5-(phenylamino)thiophene-2-carboxylate was was filtered off, dried and recrystallized from benzene to give high quality crystals (m.p.: 546-548 K) suitable for X-ray analysis in an excellent yield (76%).
Refinement
The C-bound H atoms were placed geometrically with C-H = 0.95-0.99 Å and were refined using a riding model with U iso (H) = 1.2 or 1.5U eq (C). N-bound H atoms were located in a difference Fourier map and were refined freely.
Computing details
Data collection: CrystalClear-SM Expert (Rigaku, 2012 ); cell refinement: CrystalClear-SM Expert (Rigaku, 2012) ; data reduction: CrystalClear-SM Expert (Rigaku, 2012 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: WinGX (Farrugia, 2012) and PLATON (Spek, 2009 The molecular structure of the title compound with the atom numbering scheme. Displacement ellipsoids for non-H atoms are drawn at the 50% probability level. 2 ) is used only for calculating -R-factor-obs etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. Symmetry codes: (i) −x, −y+2, −z; (ii) −x, y+1/2, −z−1/2.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å

